SUMMARY All benign polyps in a 10-year series of 960 patients with colorectal carcinoma from a defined population were analysed. All cases where histological specimens of the polyps were available were reclassified according to morphological type and grade of differentiation. The findings lend support to the assumption of a relationship between benign epithelial neoplasms and adenocarcinoma of the colon and rectum.
Materials and Methods
From 1958 to 1967 960 patients with colorectal carcinoma were admitted to the only surgical department in the town of Malmo. A report of that series (Berge et al, 1973) included the overall frequency, site, and size distribution of coexisting benign colorectal polyps. Only polyps demonstrably present at the time of diagnosis or surgical treatment of the carcinoma were considered. The polyps were sought with one or more of the following methods: radioReceived for publication 2 May 1974. 654 graphy with the double-contrast method, rectoscopy, and examination of the operative as well as the necropsy specimens of patients who had died within 30 days of operation for colorectal carcinoma. That part of the bowel removed at operation or at necropsy was rinsed with water, after which it was examined macroscopically for polyps. As a rule, the size of the polyps could be estimated only from the patients' records. Definitions of borderlines between the rectum, left colon, and right colon were given. Carcinomas on the basis of familial adenomatosis or ulcerative colitis were not included (Berge et al, 1973) .
A reinvestigation of the above series for the present purpose resulted in minor differences in overall frequency, localization, and size of the polyps associated with carcinoma. Polyps were found in 215 patients (132 men and 83 women), ie, in 22% of the 960 patients. The 215 patients, with a median age of 65-69, had in all 471 polyps (table I). Most patients had at most four polyps, but only one patient had as many as 21 polyps.
The present material consisted of 381 polyps. The remaining 90 polyps in the basic material could not be analysed owing to lack of histopathological specimens. These 90 polyps had not been examined (H and E x 11) microscopically and had been diagnosed only radiologically (22) , gross examination at necropsy (64), or by the surgeon (4).
Histological sections, stained with haematoxylineosin, were examined, and one month later reexamined, by one pathologist. The examiner was unaware of the case from which a given section had been obtained as well as of the gross appearance and the site of the polyp. Good agreement was later found between the results of the two examinations. Tumours with varying grades of differentiation within the same lesion were classified according to the part with the poorest differentiation.
Unless otherwise stated, the word 'polyp' is to be understood clinically as designating any mass of Fig lc Adenovillous papilloma (H and E x 28) tissue projecting from the surface of the mucosa and in histopathological descriptions as a circumscribed, rounded, often pedunculated tumour.
Morphological Types of Polyps BENIGN EPITHELIAL NEOPLASMS
The following three types of benign epithelial neoplasms were distinguished.
Adenomatous polyps (simple adenomas) These are circumscribed, rounded, often pedunculated adenomatous tumours built up of closely packed, epithelial tubules and with a smooth or somewhat lobular surface with intervening clefts (fig la 
Grades of Differentiation of Benign Epithelial Neoplasms
Well differentiatedhaveglands and epithelium closely resembling the glands and epithelium of normal colonic mucosa and no appreciable atypia of the epithelium. They show regular nuclear polarity and largely normal production of mucus by the epithelium (fig 3a) . Table IV gives the distributions by site of adenomatous polyps and adenovillous lesions; they were similar. In the men, 54 % of the polyps were seen in the sigmoid colon and rectum compared with only 38 % in the women. Figure 5 shows the distribution according to the site of the coexisting carcinoma. It is clear that the benign epithelial neoplasms tended to be situated in the vicinity of the coexisting carcinoma.
In table V adenomatous polyps and adenovillous lesions are distributed according to grades of differentiation. Most (77 %) of the adenovillous lesions were poorer than moderately differentiated. The corresponding figure for adenovillous polyps only was 78 %. Of benign epithelial neoplasms in the men 65 % were less than moderately differentiated; the corresponding figure in the women was 57 %. 
MISCELLANEOUS POLYPS
Of the 27 polyps of other types, 20 were lesions with microscopically normal mucosa (mucosal tags), while three were inflammatory and four were mesenchymal.
Discussion
Several authors report comparatively high frequencies of colorectal polyps. This is probably explained by differences in examination technique, eg, the use of a magnifying glass (Atwater and Bargen, 1945) or by a closer examination of certain regions, especially the rectum (Enquist, 1957; Horn, 1971) . Some authors, who have studied only very small polyps, ie, polyps less than 2 mm (Arthur, 1962) or less than 3 mm (Lane et al, 1971 ) in diameter, have found remarkably high percentages of metaplastic polyps, while others, who have used routine methods only, have found lower percentages. Silverberg (1970) , for instance, found metaplastic (hyperplastic) polyps in 10-6 % of 500 surgical specimens and Hultborn (1952) found 9-7 % hyperplastic lesions in his series of 93 benign epithelial tumours.
In the present material only ordinary clinical routine methods were used for the detection of polyps. The findings in this material can therefore probably be regarded as fairly representative of what might be expected in ordinary hospital series, especially as the parent material consisted of 94% of all cases of colorectal carcinoma diagnosed during life in a defined population.
MORPHOLOGICAL CLASSIFICATION
A variety of names are in use to designate the different types of benign epithelial neoplasms. Adenoma by definition means a benign neoplastic tumour with glandular patterns or composed of epithelium derived from glandular mucosa and is therefore in the colon and rectum synonymous with benign epithelial neoplasm in the sense used in this investigation. In this study the term benign epithelial neoplasm was preferred to adenoma as a collective name, because the latter term often seems to be reserved in practice for the simple adenoma. The adenomas range from pure adenomatous polyps (simple adenomas) through adenomatous polyps 660n group.bmj.com on October 21, 2017 -Published by http://gut.bmj.com/ Downloaded from with villous surfaces to typical villous papillomatous adenomas. These different types of adenoma are biologically essentially similar and it is often difficult to decide to which subgroup a given polyp belongs (Morson and Dawson, 1972) . In the present paper the following descriptive histopathological names were used: 'adenomatous polyp', 'adenovillous polyp', and 'adenovillous papilloma'.
The term 'adenomatous polyp' is thus used to designate the most common variant, which is usually a smooth, rounded, circumscribed lesion built up of densely packed epithelial tubules (Anderson, 1967; Cappell and Anderson, 1971; Morson and Dawson, 1972) .
The term 'adenovillous polyp' was chosen for the intermediate group in order to describe histologically a polypoid lesion with a basically adenomatous structure but a mainly villous surface. In the literature many synonyms have been used for this type, eg, villous polyadenoma (Potet and Soullard, 1971) , villoglandular polyp (Welin, Youker, Spratt, Linnell, Spjut, Johnson, and Ackerman, 1963) , papillary adenoma (McColl, 1970; Morson and Dawson, 1972) .
The term 'adenovillous papilloma' for the third type of lesion was used to describe not only the architecture of the growth, but also the type of epithelium and was therefore in conformity with the terminological principles used here. In the literature the term 'papillary adenoma' (see above) has been used for this type of lesion (Grinnell and Lane, 1958) . Anderson (1967) and Ackerman and Butcher (1968) used papillary adenoma and villous adenoma as synonyms. Another common name used for this type of lesion is villous papilloma (Morson and Dawson, 1972) .
GRADING
Like adenocarcinoma, benign epithelial neoplasms can be graded histopathologically according to the histological structure of the glands and the character of the lining epithelium (Potet and Soullard, 1971) . The grading used in the present investigation corresponds to that used at the Department of Pathology in Malmo and corresponds largely to that used by Potet and Soullard (1971) . In practice, the grade of differentiation of a tumour must be based on the glandular architecture and, above all, on the degree of differentiation of the epithelium.
The borderlines between the grades are of course not distinct and classification is often difficult, and especially as pointed out by Potet and Soullard (1971) , between poor differentiation and advanced dysplasia ('cytologic carcinoma in situ'). The grading used here was only a practical attempt to measure the cytological and histological changes seen. This must be borne in mind in any relevant discussion of the pathogenesis of cancer. No clear correlation can exist between the grades of this scale and the premalignant behaviour of the lesions because, for instance, epithelial cells in infiltrating carcinomas can be well differentiated. Generally speaking, however, it appears that premalignancy is morphologically more conspicuous with increasing loss of differentiation of the benign epithelial neoplasms.
BENIGN EPITHELIAL NEOPLASMS
The classification of the polyps in the present material according to morphological types revealed that most of the polyps with coexisting carcinoma were benign epithelial neoplasms.
In the parent material, the distribution within the colon and rectum of benign polyps (of all kinds) paralleled that of carcinomas, though carcinomas were relatively somewhat more common (67 %) than benign polyps (52%) in the rectum and sigmoid colon (Berge et al, 1973) . The exclusion of metaplastic and non-epithelial polyps does not mean any obvious difference in the relative distribution of the remaining polyps; 48 % of the benign epithelial neoplasms were thus found in the rectum and sigmoid colon. The similarity was most evident in the men. Though the relative distributions within the colonrectum of benign epithelial neoplasms and carcinomas were not quite identical, we regarded them as similar enough to warrant the assumption of an interrelationship.
Another interesting observation in the present material was that the closer the benign epithelial neoplasms to the anus the relatively poorer were their differentiation. This, together with the fact that the majority of carcinomas were situated in the sigmoid colon and rectum, might lend support to the assumption of a relationship between benign epithelial neoplasm and adenocarcinoma. Winblad and Friberg (1956) also found that more atypical polyps tended to occur more frequently in the left part of the colon. They, however, as a criterion for classification, used the percentage of the circumference of the lesions that had atypical epithelium.
In the present material adenomatous polyps were distinguished from adenovillous lesions. These growths did not differ in distribution within the colon-rectum. It is generally agreed that adenovillous papillomas have a greater malignant potential than other benign epithelial neoplasms (Lane and Lev, 1963) . Fung and Goldman (1970) , in a prospective analysis, showed that focal villous changes in adenomatous polyps were commoner than previously supposed. They found such changes in 35 % of solitary adenomatous polyps and in as many as 75 % of lesions larger than 10 mm in diameter. Fung and Goldman (1970) also stated that 'although morphologically the adenomatous polyp with focal villous change appears to represent an intermediate form between the pure adenomatous polyp and the villous adenoma, evidence for obligatory transformation and increased malignant potential of this form is inconclusive'. In the present material the differentiation was generally poorer for adenovillous polyps than for adenomatous polyps. This finding may suggest an increased malignant potential even in adenovillous polyps. As in the material of Potet and Soullard (1971) , there appeared to be a correlation between the tumour size and grade of differentiation, ie, the larger the benign epithelial neoplasm the poorer the differentiation.
Several authors (Rider, Kirsner, Moeller, and Palmer, 1954; Ekelund, 1963) have reported that men are more prone to develop polyps than women. In the present material this finding was confirmed, as 62 % of the patients with polyps were men. Of all benign epithelial neoplasms, 63% occurred in the men compared with 37 % in the women. It is also interesting that in the men they tended to be less well differentiated than those in women. Kalus (1972) found carcinoma in situ in adenomatous polyps to be commoner in the presence than in the absence of coexisting adenocarcinomatous lesions, and to be commonest (47 %) when the adenomatous polyp and the associated carcinoma were situated in the same segment of the large bowel. In the present series a similar analysis was made of solitary benign epithelial neoplasms associated with a solitary adenocarcinoma. The relative frequency of such polyps showing either advanced dysplasia or being poorly differentiated was highest when the polyps were situated in the same segment as the coexisting carcinoma. These findings may suggest a local increased susceptibility of the large bowel to adenocarcinoma.
METAPLASTIC POLYPS
Metaplastic (hyperplastic) polyps were already described in 1927 by Schmieden and Westhues and have later been regarded as not neoplastic and without any malignant potential . It is therefore justified to exclude them from series of benign epithelial neoplasms and deal with them separately. However, before , Arthur (1962) , and Lane and Lev (1963) described the significance and properties of metaplastic polyps in fair detail, such lesions were often included in published series of polyps. Also in some later investigations, eg, those of Potet and Soullard (1971) , the metaplastic lesions have been included as adenomas.
Metaplastic polyps are regarded as manifestations of degeneration of the mucosa and a phenomenon of aging (Arthur, 1968) . In the present investigation the metaplastic polyps were localized mainly to the rectum and signoid colon, as in earlier investigations . These polyps are generally small and usually less than 5 mm in diameter (Arthur, 1968; Goldman, Ming, and Hickok, 1970) . In the present material there was only one metaplastic polyp 5-10 mm in diameter and none more than 10 mm.
Conclusions
The findings in the present material of benign polyps in patients with adenocarcinoma of the colon and rectum suggest that: (1) in routine practice at least three out of four polyps are benign epithelial neoplasms and at least one out of 10 is metaplastic; (2) three out of four benign epithelial neoplasms are adenomatous polyps, the rest adenovillous polyps or papillomas; (3) the distribution by site is similar to that of carcinoma; (4) benign epithelial neoplasms tend to be situated in the vicinity of the coexisting carcinoma; (5) the grade of differentiation of benign epithelial neoplasms tends to vary as (a) the nearer the polyp to the anus, the larger the polyp, and the nearer a solitary polyp to a coexisting solitary carcinoma, the poorer the differentiation and (b) the differentiation is on the average poorer if the lesion is adenovillous; (c) the differentiation is on the average poorer in men than in women; (6) Metaplastic polyps rarely exceed 5 mm in diameter and are found mostly in the rectum and sigmoid colon.
